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List the technologies that the United Tlluminating Company (UL} has in
place to monitor and communicate voltage fluctuations? Identify those
transmission system conditions and actions to maintain and protect the
grid and customers.

UI as a number of devices and systems for monitoring and communicating
voltage conditions including: SCADA, Power Quality Monitors, Digital
Fault Recorders and Dynamic Swing Recorders and Digital Recording
Meters. Each device is described below.

The UI Supervisory Control and Data Acquisition (SCADA) system is a
computer based system. Remote Terminal Units (RTUs) in each
transmission substation and each 115 kV/13.8 kV distribution substation
momitor voltage continuously. These RTUs are polled on a rotating basis
by the SCADA Master Station at UI’s System Operations Center in
Shelton. Each RTU is polled typically every 3 — 5 seconds and changes in
voltage are reported back to the Master Station. The Master Station alerts
the UI System Operators if the voltages exceed the alarm limits set for
each substation. This system also similarly monitors and records line
currents and system frequency.

The Power Quality Monitors monitor the voltage on the 13.8 kV buses in
each 115 kV/13.8 kV distribution substation. These monifors
continuously sample the voltage at a very high sample rate (approximately
6000 times a second) and record a minimum, maximum and average value
once per minute. These monitors also trigger additional, more detailed
recordings if the voltages or harmonic distortion exceeds preset limits.
This monitoring system also similarly records substation currents and
system frequency. These power quality monitors are polled on a rotating
basis continually throughout the day via modem connections.

Digital Fault Recorders (DFRs) have been installed in selected
transmission substations. These devices will trigger and start recording
transmission system disturbances such as faults (short circuits). The
recordings are triggered on high current and/or low voltage. The sampling
and recording rate on these recordings is very high (typically 6000 times a
second). Typical record lengths range from less than one second to two to
three seconds.

Dynamic Swing Recorders (DSRs) have also been installed in selected
transmission substations. These devices are similar to digital fault
recorders except the sampling and recording rates are slower (typicaily
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600 times a second), and the recording lengths are longer (several
minutes). These devices only record when triggered and are triggered by
voltage or frequency deviations outside preset limits.

Both the DFRs and DSRs are polled continually throughout the day and
upon activation send an alarm through the Ul SCADA system.

Some 13.8 kV distribution feeders have been equipped with digital
recording meters that record voltage, current, MW and MV Ar values,
which are then stored in the Ul SCADA system.

UT has a number of systems in place to take action in response to abnormal
or undesirable system conditions.

Each system element (transmission line, transformer, distribution circuit,
etc.) is protected by protective relay schemes which are designed to detect
faults or short circuits and to trip circuit breakers to isolate those faults.
These protective relay schemes are designed to be sensitive enough to
1solate the faulted element as quickly as possible while being selective
enough to isolate only the faulted eclement and to limit the extent of the
outage.

UI also has a Northeast Power Coordinating Council (NPCC) mandated
Underfrequency Load Shedding Scheme. This scheme functions to
automatically shed load if the system frequency falls below preset levels.
Normal system frequency is 60 Hertz. The Underfrequency Load
Shedding Scheme will shed an aggregate load among all of the UI 115
kV/13.8 kV distribution substations of 10 percent of Ul’s total load if the
frequency falls to 59.3 Hertz and will shed an additional aggregate load of
15 percent of UT’s total load if the frequency falls below 58.8 Hertz. The
purpose of this load shedding scheme is to balance load and generation if a
system disturbance should occur that results in a significant sudden
imbalance of load and generation within which generation is deficient.
This load imbalance is most likely to occur if the interconnected
transmission system were to separate into smaller islands.

In addition, this same load shedding scheme includes the ability to
manually shed up to 50 percent of UI’s total load, in aggregate, among all
115 kV/13.8 kV distribution substations. This load shedding can be
initiated by the Ul System Operations Center via SCADA. This feature of
the scheme is also mandated by NPCC and is designed to match load with
available generation in an attempt to maintain a portion of the
interconnected transmission system, rather than experience a total system
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outage. This manual load shedding would only be initiated at the direction
of or with permission from ISO-NE through CONVEX,

UT also has an ISO-NE mandated voltage reduction scheme. This scheme
may be initiated by the Ul System Operator at the direction of ISO-NE to
reduce system voltage by five percent. This reduces system load and is
used to compensate for generation deficiencies at peak load periods.

In order to maintain system voltages at acceptable levels, Ul also has 115
kV capacitor banks which are controlled automatically through local
monitoring and control equipment and manually through SCADA. In
addition, Ul can control 115 kV transmission voltages by changing tap
position on Load Tap Changing (LTC) 345 kV/115 kV autotransformers.
Ul also has a Power Factor Correction (PFC) program integral to its
SCADA system which automatically switches 13.8 kV substation and
pole-top mounted capacitors to maintain near unity power factor at the
13.8 kV bus level. This PFC software program supports the 13.8 kV
distribution voltages and the 115 kV transmission voltages by reducing the
reactive power losses on the distribution and transmission system. Both
the capacitors and LTC autotransformers are used on a daily basis to fine
tune system voltage and are not intended for nor are they sufficient tools
for response to major system disturbances.

Generation (Ul owns no generation) interconnected to the transmission
system also has a responsibility to maintain system target voltages on an
ongoing basis at the buses to which they are connected. CONVEX has the
authority to order a generator to vary the generator’s real and reactive
power output in order to maintain a specific transmission bus voltage
level.

The following is a list of NPCC, ISO-NE and UI criteria, procedures and
guides that apply to maintaining system volitage and frequency.,

NPCC Criteria

A-03 Emergency Operating Procedure
A-06 Operating Reserve Criteria
A-11 Special Protection System Criteria

NPCC Guides
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B-03 Guidelines for Inter-Area Voltage Control

B-07 Automatic Underfrequency Load Shedding Program Relaying
Guideline

NPCC Procedures

C-04 Monitoring Procedure for Guidelines for Inter-Area Voltage Control
C-06 Monitoring Procedures for Emergency Operation Criteria

C-11 Monitoring Procedures for Interconnected System Frequency
Response

C-20 Procedure During Abnormal Operating Conditions

ISO-NE Master Satellite Procedure

MS-02 Abnormal Conditions Alert

NEPOOL Onperating Procedures

NOP-4 Action During a Capacity Deficiency

NOP-6 System Restoration

NOP-7 Action in an Emergency

NOP-12 Voltage and Reactive Control

NOP-13 Standards for Voltage Reduction and Load Shedding Capability

Ul Operating Procedures

OP-D22 Radio Controlled Capacitor Banks Power Factor Control
Program

OP-E02 Load Reduction by Voltage Reduction
OP-E04 Action During a Capacity Deficiency
OP-E06 Restoration of the Ul System After a Blackout

OP-E07 Emergency Load Relief
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OP-E08 Voluntary Load Curtailment — Ul Company
OP-E17 Voluntary Load Curtailment — Large Customers

OP-E19 Transmission System Emergency Overload Protection Scheme
New Haven Harbor Runback

OP-E25 Transmission Line Loading Bridgeport Harbor Runback Special
Protection Scheme

OP-E33 Radio and TV Appeals for Voluntary Load Curtailment

OP-E39 Ansonia Substation — 1570 Line Overhead
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Q-CSC-2: Estimate the total number of megawatts of load reduction for UT’s territory
due to the Conservation and Load Management (C&LM) program for each
year from 2007 through 2016. (The number of megawatts for each year
would be the sum of the existing and projected C&LM effects.)

A-CSC-2:

United llluminating Company Conservation Forecast for 2006-2016

C&LM

Annual Cumulative

MWh Summer Winter Summer

Year Savings Pk MW Pk MW Pk MW
2007 50,163 9.05 10.10 9.05
2008 50,600 9.13 10,19 18.19
2009 50,773 9.16 10.23 27.35
2010 51,086 9.22 10.29 36.57
2011 61,828 11.16 12.45 47.73
2012 72,882 13.16 14.68 60.89
2013 73,149 13.20 14.73 74.09
2014 73,600 13.29 14.83 87.38
2015 74,041 13.36 14.91 100.74

2016 74,678 13.48 15.04 114.22
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Q-CSC-3: Describe any new and/or innovative C&ILM energy savings measures that

A-CSC-3:

UT has recently put info use or 1s considering.

UI continues to work with CL&P and the other members of the ECMB to

develop and implement a battery of effective energy efficiency programs.

These programs are not static in nature, but continually evolve to meet the
needs of the marketplace.

One such evolution has been in the Energy Conscious Blueprint Program.
Through this program, we have begunt to promote thermal energy storage
to the designers of new buildings. This allows several hundred kW of load
that would have been served during the peak period to instead be served in
during the off peak. The first such installation is the new West Side
School in Bridgeport.

Another program evolution has been the combination of several existing
residential programs into the new Home Energy Solutions Program. This
program combines the HVAC program and several smaller offerings into
one program that provides turnkey energy savings measures for the
homeowner.

Through a continual program improvement implementing these and
numerous other evolutions in the measures offered, the efficiency
programs adapt as codes, standards and technology continually change.
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The Connecticut Light and Power Company notes in its 2007 forecast that,
“Although customers are reacting to higher energy prices by reducing their
overall consumption, peak demand for electricity continues to grow.” Is
Ul experiencing a similar phenomenon in its service area?

UP’s electric rates increased dramatically on January 1, 2007 due to the
Standard Service and Last Resort Service solicitations performed in 2006.
As such, Ul does not have much history as to the effect these higher prices
will have on customer consumption. Ul anticipates that consumers will
reduce consumption somewhat, however the amount is difficult to
quantify.

While not related to higher energy prices, the 2006 actual results do show
a declining system load factor, indicating that the system peak is growing
faster that total system energy consumption. The high peak loads are
greatly influenced by weather conditions.



